New substrates for beta-lactam-recognizing enzymes: aryl malonamates.
Aryl malonamates are demonstrated to be novel substrates of a broad range of beta-lactam-recognizing enzymes. These compounds are isomers of the aryl phenaceturates, which are well-known substrates of these enzymes, but the new compounds contain a retro-amide side chain. Several lines of evidence, including comparisons of steady-state kinetic parameters between enzymes and a detailed investigation of the methanolysis kinetics, solvent deuterium isotope effects, and pH-rate profile for turnover of a retro substrate by the Enterobacter cloacae P99 beta-lactamase, suggested that the new substrates are likely to be hydrolyzed by the same chemical mechanisms as "normal" substrates. Molecular modeling indicated that the retro-amide group fits snugly into the active site of the P99 beta-lactamase by hydrogen bonding to the conserved lysine-67 residue. The retro-amide side chain may represent a lead to novel mechanism-based and transition state analogue inhibitors.